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Field-effect transistor 

Abstract: 

A field-effect transistor is made with electrodes (2, 4, 5) and isolators (3) in 
vertically provided layers, such that at least the electrodes (4, 5) and the isolators (3) form 
a step (6) oriented vertically relative to the first electrode (2) or the substrate (1). 
Implemented as a junction field-effect transistor (JFET) or a metal-oxide semiconducting 
field-effect transistor (MOSFET) the electrodes (2, 5) forming respectively the drain and 
source electrode of the field-effect transistor or vice versa and the electrode (4) the gate 
electrode of the field-effect transistor. Over the layers in the vertical step (6), an 
amorphous, polycrystalline or microcrystalline inorganic or organic semiconductor material 
is provided and forms the active semiconductor of the transistor contacting the gate 
electrode (8) directly or indirectly and forming a vertically oriented transistor channel (9) of 
the p or n type between the first (2) and the second (5) electrode. In a method for 
fabrication of a field effect transistor, a vertical step (6) is formed by a means of a 
photolithographic process and a soluble amorphous active semiconductor material (8) is 
deposited over the first electrode (2) and the vertical step (6) such that a vertically oriented 
transistor channel between the drain and source electrode (2, 5) is obtained. In a JFET, 
the semiconductor material (8) contacts the gate electrode (4) directly. In a MOSFET, a 
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vertically oriented gate isolator (7) is provided between the gate electrode (4) and the 
semiconductor material (8). 
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3511 egHxi-A^a 



2^1 ^eHXI^Eife ^|g& SOIIAj 2^(2, 4, 5) ^' ^^^11(3)^ eiMOIXIDI, ^0i£ 3^(4, 5) §y ^0x11(3)^ M 1 3^(2) SEfe 

::'ie(1)OII CHoH ^^6[n ^^{6)m m^^Q. sir S^ll a^f e|!!XI:i^Ei(JFET) SE^ S:?1l SJU eg«x|>.Ei(MOS 

FET)^ an. 21^(2. 5)^ ^DW a3f M^iXi^iEfSI H2II&I §1 S^5^:HU ^^01^ ^^6^01 2^(4)^ ^g^XI 

>^ei^ :>iioiM i^eici. 4^^ ^ii(6)5i m ^o\\ bi^s, pg§ SEfe Dis^' afe ^:?i ^^s^i jHs:?f ^gissim, :>iioi^ 2^(8)a 

SEfe efS^^ S^6F^ ^^XI^EiSJ S^£^IS l^ofDj M 1 2^(2)2^ ;Eil 2 2^(5) AfOIOll p SE^ n E^gJ£| i>^6^^ e 

^iii^iEi ^^(9)e m^mo, Me«xi>iEie j^i^^di mm ^^soiiai ±^{6)^ ^^EJi±iimm sgns saaw bi 

^ElM JH^(8)fe ^1 1 a^(2) ^ 4-51 >igj(6) floii ^sfSjOi Ha|joi3f 2^(2. 5) M0|0|| ^^Sm goFfe MSlXl^rE) xH^OI 
^OiSICI. JFET OIlAi XHS(8)^ D\\0\^ Sl^(4m S^^Kilf. MOSFET OIIAI^ goffe 9ilO|^ m^M\(7)^ 3^(4) 

3f JHS{8) AfOIOII jgisscf. 
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bllS^ XHSg Afgof^ e|HX|>.Ei(FET)^ §£11 :>I^Oil 0}^ ^^^t 2^1 M^X|>::EiS ^^e[ ^ 01|(£ 1 a, 

£ 1b)M £A|£[ £ 1 xHg e^^^^^ 4^^?^^ ^^&a. O^J\M Haiioi §J ^^X\^E\ xHyOII SJSH 01 

aiyg bi^§^ m^m s^^tha. :hioi^ ^i^^ :hio!m s^^ioii sish ay^ ¥Ei m^si^ m^^ ms^u. msixi^ei 
:Hioie 2^011 si^sFfe ss^sf §^§^a. oiei bd\\ m^in ^mxi^&owM fee bi^s^ ^s^m ihss/h sir 

x-ll. bIgSS ^5lMJ[ A^§^^>, Olim eoi £ 1 ^ ¥JHI 10 UinOIEISJ bl^§^ Si:H S(D.B.Thomasson & aL.IEEEEI. 

Dev.Lett.,Vol.18,p,117:March 1997) §EH2J feg o^EXII IHSS :?h?E! eg|j7:|>.BiM SAIehCf. S^OI :?ieoil 

?\\0\^ 2^3^ blUoHAi ^^Olfh S^o^ Ol^-j^ia. ^^2| Me«X|:^^Ei2i LIE 011^ £ lb Oil 5EA| @0.(A.Dodabalapur & al.,Appl.Phy 
s.Lett.:Vol.69. pp.4227-29,December 1996) OiDlM fee IHS^ OilM mo\, mmm SEfe SXh ^:?| SUTgOICf. £ 1 a 21 

0||2^ ^01 :hioim :?i© ?ioii t^issicm >iioie g^oj ^utro^Mi sife ms\ sehs ^^flPf :>iioi 

^ 2^ 53lg^a. C>i£! :>ilO|M 3^21 SS.OilAi <i^llAIU0SMl 0|¥UI^ ^£ S^a. ^ Heiioi A^Oll 01 

^£10i ^ISSICH m ^ ^^^011 ^A^^^ 4^^ ^& Al^ o^^^ 4-^ ^«0| ^ ¥I0|| ^qiS^Q. ^31 4^3^21 ^^011 

MgHxi^^Ei xHy^ u xH^ i^s ¥Mg ^feQL u 2j cfai ¥^0101 ge<y^ :[n»<Moia. ^oi #^ ^&§[ ?ioii msa 4»£ 
ain ^2 JHssi 9ibii!a 4^£ aia. m^m £S#oi xiissoi MiHX(>^Ei2i :hioim ^^^hQ. ^wo, g u 

x[m aiy aai ingsioi sihw xh^si oieis^ ^ s^oiiai ±± ^ ^eiiej s^oi oiim mo\ ois ^gj s8h aas 
a. 01^ mm^ M^^xi^^Eiei e^^ei e^^^ej ^ai^ 4- sife a^f diH6H/H ch s^oiiai XHy ^ois 

:qism^ 5ioiu sh^og MgHxi>:E:i:?^ bie^^ ^^eh^ hh bwd^ 

£ 1c n-^y JFET SAj ^^S. :?|^0il mB M2IIO|bi JFET ::)H^^0I:Q CHx^I^^^ £Ale.KLf. 

21^ bl^§^ IH^°I ^^sh ^^01 :?H^^£1S b|.^Sa &.^£xll JHS21 A^g^ ^Ol&h egiij|>^Ei I^hfe^^il thCf. WtEiM 

e aSSI 4-5i :^^m Str MSHXI^^iEKJFET) si <!ihSfa^ ^IJII eeHx|>.El(MOSFET)S BISoFfe 5t!0|D1. ^81 

D\\o\m 5!^ SI Heiiei s^oiu ±± s^g st^oh^ 4^^ ^^oii ^tr^n 5Efe bi^s^ ¥::'i ^^sxiisi sehs uigg^ 

^d|2|oi uF£x-ii s^xife oi^iey 4-^ ;^i^^£i2ia. oi^ ^ s^aj Mcf aM^ei :)H^^e ^laHAioia. =?^m d\b 
^^m Dm ^bjh^b ch se^oi ^q^^ 5^°^ oii^&q. 

OIIM mO\ xH^e Dm M^X|:^Ei:>^ Ol^ ^Si 5 563 077 (H.C.Ha)^ ¥EH :?H AISiSlfeQI, Oj:>|A| xHyg 4^5! ^ «2f S[ ^ ^OIIAI 
S^a. ¥ :'H21 AIS Ol^e 4^^ ^^^^ g^SCf. ^011 4^^§^ SeOllAl egHX|>iE| xH^^ U ^^2| ^^Gil. ^ U 2| a2J 

oiw ^ mxi^oia. «^ ?ioii ^se s^^q^ jh^ 3ibig^ 4-£ sia. ^e«xi>iE|o| d\\o\^ B^m 

m^m^ m^m 9\m m^^o, ^ ^21 ^ se^ u xh^ ^^si ^n^siw oiis mo\ 01^ ^fsoii 210H xnysi om 

^ ?ioii Si £5110] 3^01 m^^Q, ojgd §^21 ^^^^ ^^xi>^Ej2i e^^&i e^^^ej ^ai^ 4^ si^ bijn 
5H>H CH ^^ s^oiiAi o}^m e§[ ffly ^oi» xiiss^fe ^oiu ^^x\d^BD\ bie^^ ^eh^ mi ¥^ ^^d\ ^±^q. 

^^ SI si^B m 1 £2 xHs #01 :?ie ^011 xiisafe moi\M mm^2i mm e|Hxi>,Eis ^ ^^soii taa 

^^eci, M 1 ^^xiiM ^^51^ iHs #01 yoii Ji\^s\o\ m 2 a^e a^sfe £s xhs ^1 1 ^e^xii ^oii xiissoi xii 2 
i^xiis aasife JH^ #01 j\\ 2 a^ ^^011 731 3 ^^m s^s^^ sa xhs xii 2 ^vo\\ m^^q. ;gi 1 si «i 

3 a^a egHxii^Eisi £51121 ^ ±± 5i,^o^w ^tcH 0^^:^^X10111 m 2 ^^xi:i^Ei2i :>iioi^ a^e 
CI. 5joi£ ip^oj 2v ^^i:'! ^l 2 ^ ^1 3 a^ ndin ^01 xii 1 ^ xii 2 ^2^x11^ ^01 Jii 1 a^ ^/SEfe ^01 :?i&oii CH8H 

4-^5f3ii mo\^ :^m{siep)m ^^xi>^E:j2i fee ^^£xiiM af£xii xHs^ ^^1 xii 1 m^, M 2 a^ Si XII 3 m 

g&cf. ^^D\ fee ef£xii^ :>iioiM ^2 s^oim ^01 j3i 1 21 xii 3 a^ A^o|0|| chxiis 4-^o^:?ii sohs MgHxi^^Ei xh^m a^^^cl. 

^m^' ^ElM ED\\ a3f ^aX|>iEi(MOSFET)^ M 1 S&ol^ £2 MS, #01 ^^011 jgi^Slfe 3im ^SH^ eMIf. Xil 1 

m^M\m m^B\^ jh^ #g m i a^ ^^oii mssim xji 2 ^^aife £a #^ j3i 1 ^e^xii ^o\\ jgi^sw ;gi 2 ^e^xiia m 
^5hb xH^ #^ ;:ii 2 a^ ^^oii xngsm thi 3 ^^sh^ sa jhs #g jii 2 i^xii ^oii jyis^a. xii 1 si xii 3 ^ 
^ ^eHxi>^ei2i £aioi ^ si^sFoi o^ah:?lx!OlI2 m 2 ^g«xi^Ei2i ^iioi^ B^m s^m^cjt, ^o\s, 

^m ip^oj 2| #s ^01 2 Si xii 3 a^ ndin ^01 xii 1 si ^1 2 ^e^xii^ ^01 m 1 a^ ^/se^ :?ieoii ciieH 4^^oMi 
i^shfe :>iioie ^^xiim aasfe 4-5i6^3^l s6Ha jhs #^ ^01 m 2 a^ a 4^21 ±m jgissci. egaxi 

:^!^ei2i fee ^^£x^ls ?^sm ^01 xii 1 si :gi 3 a^" Ahoioii ^^^£^ 4'^'6^:>il mo[^ ^^x\t^B xHye sa5^fe s^sai j»s^d[ m 
1 2^21 }^m^ ^^oii :qigsa. ^01 4^^ :>iioim ^^xii si ^i 3 B^m Dmo. 

:n\c}D\ ^ ^^soii Ttm a^sh §j oigg M 1 a^e ^^oh^ sa mm 4^011 §^^6^^ ^Dwm si,^6^^ ^^g£^ ^aafe a 
:n\ m.D^ ^ei!xi>^Ei2i m^m ^g^^ ^^sa. ^1 1 ^^eu s^aiixi^^^^ oi?-ixidi ssai^ineHGi gsoii 210H fli 1 a^ si/SE 

Dmm CH6H ^5|0| -vgjoi SaSI^QI 2f2| £a# ^ 5SaiX|>^^ A^oil £2# S! SMeilXl^efe * g^^uoj 

M 1 ^^xiK :bi 2 B^m m&B[^ sa jhs, jgi 2 ^e^i si xii 3 s^sf^ sa wss aae^a. s£aixi>iM s! ssaixi^t 

^ n xfxil ^oii ^^m 2.IHM-SH ^^soii 216H ;g!:>i^^£^Mi m 1 a^ &^oii xiis^ a^s^^ ^2xii-a^ =?^^ ^1 1 Si/SE^ 
:^i5foii cHaH 4^^s^>ll mo\^ ^ue ^^ofw z^fm bi^§^ fee ^^£xii m^d[ jgi 1 a^ si 4^^ ±m m^^Q. ^^m, xhs 
2|2| Hfiiio! ^^of^ :qi 1 ^ jgi 3 a^2f m^om(B:H\ Med xi>^e!oiiai "hih 3¥£ of&:?hxioia.). :gi 2 a^s 
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:h ^s, bi^sa e^Eai xhssi gsf soil ssHsa. 

fes etsai dissa ^r*! sEfe sdi xHsei 3as s as sEfe s!soii sioiu a^si uisss ysai jhss lat 

ag§ Efe OlSil ¥D[ SEfe ysai XHS mmM <!s!SJ§ 4'SE SlCf. 
S ^^SS £3^ g58K)| XhAIISI 3oia. 



£321 ZhBff fi9 

£ la SeH 31^21 dig caoicf. 

£ lb sen 31^21 s^qb owm £ai& £soia. 

£ ic seH :3i^oii a}g seiioilh s^ti egHx|A.ao| one £ai& £som. 
£ 2 s ssoii ajs s& a?ii ^gHxiiiEioi ^aioiim £ai& £aom. 
£ 3 s s ^soii mm mosfet 21 ^Aioiig £ai&- £soia. 

£ 4a-e eeiX|>:E|3^ S& S3f egjjx|>:E|S g ^^gO|| ajg g^goj ^aIOIIOIIAI ^0I& SS BJIIB £AI& £S0| 



£ 5a, 5b fe S SSOII l&g MOSFET S =?&o[D\ mm £Cf^ j»§ e3||g £A|& EeolCf. 
4IAI0II 

£ 2 g ^►SOII ms Si? 3311 eaix|>:El(jFET)°l ^AIOIIS £AI&a. 0\om\M Q W/dlSI ^SH 35 flg 0I3!S E% afa| 

=?mBQ. e§HxiiiEioiiAi «i 1 a^e s^ohfe £2 xHs #(2)oi #011 xiisap. 01 g^foii §9 xHS{3a)5^ flisgoi H1 1 i^ai 
m g^sm Hi 1 i!3ai{3a) ¥ioii sas £a xhs(4), oiis ma m.mx\±Eisi m 2 a^(4)s m^oi^ s^oi Higaa. hi 2 a^(4) #011 
Ms«iii^Ei°i HI 2 m^mm m^m^ m& JHs(3b):»^ mssoi «i 2 §aai(3b) ?ioii eii!xi>iEi2i m 3 a^g sasjfe £a jhs g(5)oi 



Slf 2311 S2} egHx|:i,aS ^SEje HI 1 2^(2) SI HI 3 2^(5)2 2|2| eajx|>iE|2| £312! a^ &! a^S SSolCM e^a^2| g^£ 

e^sm. HI 2 a^(4)s 3jioie a^s ss§.k:>. hi 2 a^ si hi 3 a^(4,5) naiiQ saxiiOa, 3b)fe hi 1 a^ ^oii hiseioi hi 1 a^( 

2) Si 3ie(1)0|| CHoH £ 2 OIIAI gl^ 6 ES SAjg ^'^j >iil S^t^Q. COy/H HI 2 ^ HI 3 a^(4.5) 3£II1 13^^11(3) 

S M&offe £5! •y\m{^) 9\ti\^5i0\ hi 1 a^(2) £fe IJIEKD ^OII >igis S^offe S2| mso\ 2?3il s^ 

S(M s ^£ sty. 

bl§§. CHS £fe 0|§§ ¥31 £fe S3I ef£X|| HIS^ 4'£ 2^£fll HIS S(8)S OIIS §CH e|Hx|>iE:j2| ±± a^^ =^£ 

HI 3 a^(5)°i ¥1011, 4-5! ^ =4^5) >ii!oii agfsfe 3j|oie a^(4)2i £ea 4=51 9\o\\ naJtn hi i a^(2) omw Hisaa 

31I0IM a^(2) ^ ai£i|l HIS(8)fe pn glfg M^mQ. 6!S^£S MSIII^iEl jHg(9)S y£J9l HISOIIAl p SiyolU n XHyS S2ia 
01 HI 1 a^(2)]2f HI 3 a^(5)At0|0ll ^CHSilQ «S^£M 31IO|e a^(4)0||/H pn SUa ojgShCt. Oia ^2.^ ^^33 £ 2 Oil £Aia =? 
5fe a3ll mm EgHX|>:EI(JFET)M SSShQ. £3121 a^£S/c) HI 1 a^(2) ^ a^£S/H HI 3 a^(5)0| g{°IS efSCH H 4. 

2i°[Ji ycH s¥£ o^^^3^xlolt::^. egHxi>,a saf. oi MgHxi^^Ei 331^21 331^ pn mm ^^x\^e\ maoii sgsfe a^iioii 

SI8H Hioiacf. 

£ 3 S S ^►S2| 4IAI01I0II (El^ MOSFET °l 4JAI0II* £A|§m. OIShO||A| CH X^A|I6| ^gfi 51 Jig 0I3!S £¥ 3|^S ^SSQ £ 

a HIS g(2)oi 3ie #011 Hisaol ^mxi^ast hi i a^M §#&a. oi m uoa hi i »is sssffe £a Hls(3a)3^ nisgoi hi i 
§axii(3a) ?ioii oiig mo\ g^ae £ps £a his^i nisacH Me!ixi::^Ei2i hi 2 a^s g^g^a. His(3a)3i hi 2 a^(4) #011 hi 

Saoi e?HX|>;E|2| HI 2 SSfllM g^ofOl. £3 HIS #(5)01 HI 2 S2Hl{3b) #011 HISaOl egHXIrfiElSI HI 3 a^S S#&a. 

MOSFET £s ^saa H1 1 a^(2) ^ HI 3 a^(5)g 2f2| egHxi>,Ei2) £2)121 a^ i! ±^ a^g gsofffl eicH §¥£ oi&^ixioia 
HI 2 a^(4)g 31101= E^m m^mo. hi 2 ^ hi 3 a^{4.5) hejui aaaioa, sb)^ hi 1 a^(2) #011 nisaoi hii a^ 3ie(i)oii 

□leh ^^3||01iAl £ 2 OIIAl SfS ffla 6 SAIS afS2J 4=2i >ii!S g^ehCf. ©a|Al HI 2 * HI 3 3^(4,5) 3£I32 §aai(3)M SSSFfe 
^^fe 2S! :?ie(1) ¥SS} 31Wg8H31 HI 2 a^(2) £fe 3ie{1) #01! 4=2! ±mm SaSlfe S2| 4'S2S! atgol Hius! eieOi H 4'E 
2i&. 
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4^5!->,ij(6)oii si^afe 31101 e '2 ^(4) *i 4^^! mo\\ J^^{7)D\ ;gis£ioi mii^ ^mx\^a2\ d\\o\^ m^nm s^tha 
mmm, se^ u\^m se^ ^^^m ^£ ai^ ihs #^ one mo\ ^^x\^e\2\ dti^ 91^ 

M 3 51^(5)2^ fis ?ioii. d^mis) ^o\\ ndin m 1 2^(2) ofsnoii xiigecf. 2^(4)^ :>iioi^ 1^^1(7)011 2J8h m 
CH5H m^s\o\ ^2joi ^^^o^ m^s xhs(8)oii/h ssisidi 1 s^(2)a m 3 s^(5) 

osFET)a g^§[Q. Eaiei 2^^^Ai ^1 1 51^(2) ^ ^i^^i s^o^ai j\\ 3 21^(5)01 gjoj^ ^mo\ m ^ 919.q\ ypi qf&:?fxioi 

a. MeiXl^iEi :H10|M S?I0!I Hj^o^^ Sg^OlU ^^^H^ ^0\m 3iO\Q, £2^3 2J^A|01l01IAi UHEI^o^ ^^11 

^Ei 3H£iai^ o[E^^ 3ie 5ioia. iJiiaii'F £5i#(2) ^ j^i i 2^01 ^om^ m^m^xi 2x11 ^^oii ^i^gu 3^o^:hi 

HHillf 1 atH OtOI 01i» MOl :^2oil £jaH ^ttigSj^ ^Q\\ ^^goffe :^ie2| ^¥9 31bia S SiQ. OIIM SOI £ 2 21 

^AlOilOllAi ^1 1 4^5! A.gi(6)oj 233^ ^QliJ 4^SE ?l^D\ :>I&(1)0II Ql§h 5h:?ll0||Al ±mm S^m 2ia 01 4^ 

^ OIIM mO\ 3il0|e ^2^|(7)2J 4^^33f §g 4£ ^y^m XHS(8)2f ^Seh S^O! £1010^^^^ 3E210I 

a. H1 1 s^oi egHxi^^Q LiiM^-iBoiiAi cfe ^ajx|>^:E^ ^^em^ ^^^f ^^ofu e^ss :?iboii 5h:moiiAi 

:?^^! ^ai i ^EJim 4^^ sia. oiei 5lX\\^ 4^21 ±m 2i¥ :?ie2i 4^^ s ^oii j\\sm 4^£ sia. 

OlJil ^ ^^SOil 0}^ ^^^^ eg}jx|:^Ei2J Hl^^e 9\m ^^SOI £ 4a-e M ^'^B[0\ MCf ^^Allol ^2j^ 5^0[C|-. £ 2 3 

Oil £Aia dhsf ^01 mm bdw m^m^ ^mx\±E\9\ m^uk ^shxi^^q mi}^D[ s^sai ^flim^ ±mm sa6^^ 5101 

Cf. OIIS SOi R^m m^B[D\ ^3^5*^1 aS^S ess SJHM-SH(lift-off)S01 A^§§ £ 4a-e OIIAI SAISICM 

OIHI feSJ^ ^Olth BI^iPF :)H§^2^HS B^Sf gOI 21^'^ 5!0ia. 

£ 4a Oil £Aie CH^ £2 XHS #(2)^ XFxIPf 12 EE^ ^51 XHS^ EfMOiS :)|& ^^Oil fll 1 S§ &:^l01IAi gs^gcf. JHS(2)fe M€H 

xi:^Ei2i M 1 g^^^ 5ioia. EES xHs(2) ¥ioii 1^ ^^Bis ^^^\±Il^m mx[o\\ (TfEF ssBiui^e:?^ ^^^sw ^ oiisaol 
4^ m^mB ^^^\x\±^ #{io)oi ;gi i s^(2) ^^oii ^^^ci. oi^ £ 4b oii saisiw m 2 b>iim ssecf 

. £ 4c Oil £A|S HI 3 E+:?il0||A1 HI 1 12xll» Samfe 12S(3a), MgHXI^EiSi HI 2 B^m m^o[t: £2 HIS(4), HI 2 ISflie 8 

^6^fe HI 2 a2^#(3b) Si SI^¥0iregHx|>iEi2| HI 3 S^M SSSFfe £5! HiS S(5)0| 2^6H/H HISSP. dlM M0| 

AFgf^o^MI S{3, 4. 5)^ £ 4c Oil ^eH^^ 4-SSf:HI eOllAi HI 1 S^(2)2i inSQ ¥^ 31 SSeilX|>^M(10)2J ^¥M » 

5!oia, 

HI 4 s§ &:moiiAj aiHM-:2H ss£iixi:r^m ^^^¥2j s ^ ssaiixir^i^d 0) x^^iis hi:h6f:?i ^ieti Ahg^ci. oi^ oiim mo\ o[m\b 

m Afgsh ^aye g§ 4.^0)1 oj^h ^sHSlP, SSEyiXI 0) ^ Z1510II Qie]- 5i^^¥2i #01 Hl>i^ tlH, ^^M^ HI 4 B31I ^011 £ 4d 

Oil £Ai^ cH^ UEfuoj >iij(6)^ HI 1 2^(2) SE^ :?ie(i)oii CHSH 4^2jo^ mmci, 

OlOi bl^S «h£xl| JHS(8):?^ EE 4e OII EEAIS hi 5 &:^IO||Ai hi 1 S^(2), hi 2 2^, 4^^:^:11(6) §a HI 3 2^(5)21 ^^¥ Q 

^Oil aHxISQ. OlOi ufSE^I (8)fe S 4-51 # ^Wg^^ 510ia. HI 1 2^(2)01 iI}ieif£|W &XI J\m^)^ ^¥M 9\mmo\ 

01 oiie mo\, x\M^ ±m{6m ^0121 ^mm m^m 3¥se. hi 1 2^(2) 3^ a^tj^i his(8) M0121 21m shi 

e ^^SOil [Efe ^^^^ D\^m A^g£^ MOSFET 2j HI^^OilAi £ 5a Oil £A|S §2}^ S§ B^llfe £ 4d Oil £AIS HI 4 ^0|| ^gQCf. 

01 SEQE g§ B^IOilAi m^m[6)^ HI 2 5!^(4) ¥1011 HIS£|Oi S^OI 4=5| i5iij(6)OII ^W^QCf. 12^(7)^ MOSFET 2| :HI0|e ^^^\ 

m ^mmn\ mm ^gje g:^xle^c^. :>iioiM 12^1(7)^ ^mmo\ d\bo{\ hissi^ ^ hi 1 2^(2)011 ni^a^ BfsoiiA^ 2^ 

Q, OlOi OilU c^o\\j[ ifSh^ :HI0I^ lE5^il(7)M S^mfeQll AFgSIOi :}ilOI^ 2^(4)M ^^^HS :>ilO|e 

i2^i(7)fe <yii!^Hs ^m^?m ^ ^^m se^ ci^^^e^o^ x^ejim Hi^oii :>iioi^ m^m m^m^^m his^ ^£ aioiAi s 

3S0I :HI0|^ 2^21 as ?i01l g^^CI. d^^^oMlfe :>ilO|^ 2^2i SSOilAI Hi^2| <MiH^ ^khifon 2JoH ^^^m 4-£ SAQ. 

EE 5a Oil £A|S SQB S§ B:?ilOil>M ^101^ 12^ll(7)M HISth ^011 EE 5b Oil SAIS B:>liOilAi bl^S ^^£^ll HIS(8):>F 

HI 1 S^(2), ^lOlM 12x11(7), 4^5} A,ij(6) §y Jii 3 5I^(5)2| ^¥ B ?IOil Sg^Cf. 01 g§ £ 4e Oil £AIS HI 4 S§ &:)||2f ^ 

xmo. {H^M ^§ ^^£xii Hisfe m =?^m m ^^nm ^o\q. hi i 2^(2)01 w^mBu ::'is.Ki)2i bxi ^¥b ^ai^s 

3^ 2]0II£ 4^S!S!os * S¥£ HI 1 S^(2) 3f HiS(8) M0|2j ^CfB ^HPF 3i0\ 

Q. 

bl^§^ HiS(8)2J HISe ?i5H S^H^ ¥Ei2J ^'^^ ^m, Sg ^E! 3g gi 3H:^^ij (casting) ^gOI Mga 4-£ 2i 

a. 01^ bi^s^ ^§ &f£x-ii H^s(8):^^ ong §ch^ oj ^.xioj ^^q^bv ^m^^ d\\o\^ m^wm ^bina^fe cfgrth 

4£ 9Jimm s\n\^Q,Q^^ His:?h ^^g^ D\^m a3f egHxi>,Eie j^\So\d\ ?i6h bi^i^ e^s^ii hisoii mm se 

gi^^ 4^£E 9XmO\ SEeh Oj5H^ 50ia. B^ ^DW a3f ^ gHX|>.Ei:?UFET 31101 e E^m Dm AM?! Si^e XF^ei S^Shfe HIS 
S AfMoh^ 5!0| U[^^m 4£ Sl^D^^ MESFET ^^3^ egSQ. 

bl^ £ 2 ^ £ 3 OlIAl e ^^SOll me ^DW S3} Me«X|:^^E12i Hl^^Oj M2^^ ¥M^^ £A|£i2iX|B, S^ll S ^SH^ &^ SE^ 

&3 2^ m &?l(reel-to-reel) SSM MgSF^ Oiei eW2J ^§iiX|^Eie Hl^^aF^QI MEJ§[ 5^ giCI. ^§ Hlg(8)^ Oj 

gj Aio^ 2^ ggoii ssscf. D^^^3^xl^ ^iioim i^siis 21m s.^ ^f^x\:^BD[ mosfet eia oigj 2^ saoii esaa 
0101 2^ ssoiiAi 4^51 A,g|{6)g 05^5^311 212121 oie ss6t3ii m^M ^o\Q\ m\m 12^1(7) ^ ehsxii his^ 4-^! 

^^011 ^M^(strlp)oS SSSa. £ 4e SE^ EE 5b dl £A|S 5ie S§ B3il ^011. ^ ^^X\±E^^ S}2j°S ¥EI Ol^gOi gdlS ^ 

^2J gEHS 4£ aia. 

He^U, 421 MeHx|>,ElM Dm £f9i2J CH¥^^ xf^l^ DllSdl ±X^^M 21^^21 MgHX|>iElM 3fX|fe OilSdl S^M ^^SfeCJi M 

mm 4£ Mg«xi^6i uH^g m^m acf. oioi EgHxi>^Eife m^m 9\mM s^&hsmi ^^bfM (galvanic) ui 

M?-j3oii 2g£]oiot mo. 

0\D\M D]\Mm 3t!xHg ^Sl^o^ 4-5! s:^!] MgHX|>iEI^ 2xF 5E^ 3Xkm S^i ^Xf S|^2J ¥^^^ o^p qI^ U^2| 

5|gg oiieai. r^m\m mm aia. e ^^soii oj^ MSHxi:i:Eioii :>l^e^ oiiedi ±x^m Amm^ s^eh sis^ r^^^i^ s 
HOiiAi 31^ 3^^^ ij a\^m. shoiiai :?t^aoioi, oi^ m^^± uim?-I3oiiai ch^s oiieej sgoiiAi oiiedi ?ixi2i 

oiHeii^on ^61 ^^m ^o\q. 
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s grsoii mm a^o s.in m.mx.\±&si ai^ smm mmM^ ejea ens aai^ios sioim AhssfssMi ^eaa. oie H&g 
a iy VLSI asoii/H s seia ggoii sish 4^21 ^isf 3ha jfet m mosfet S3f Maxi^^ae ;gi2h3fe saoi Ph^s 

301a. 

(57) S?2| S?l 
oil SIW/H. 

Jll 1 E^m Sifoffe ES Dig #(2)S I'ltKD 4f01l :giS£lffl, m 1 a55ai» a^Slfe as IHS #(3a)e 401 Jll 1 2^(2) 9I0II flIS 

sw. fli 2 a^e sssife sa xhs #(4)s &01 jii 1 ^aaioa) ?ioii fligsiw, Ji\ 2 §aaia ssoh^ sae ihs sows ^ui 
Si 2 a^(4) ¥1011 «iSEioi..'fli 3 a^e sssife sa xhs #(5)s ^^i si 2 saaiob) 91011 mssoi, m 1 a^(2) ai #:ji si 3 a^ 

{5)g 2f2f egHX|>.E|o| cg||2i a = = ag-olOl SEfe ehOI m^Shffl ^:)\ M 2 a^{4)S MSHII^iasJ D\\0\^ a^S 5S3f 

ffl, qfisei &01 fli 2a^(4), ^3i m 3 a^{5), 731 1 ss^aioa) sj 1 2 aaaiob) s ^che shufe si 1 a^{2) ii/a 
^:7| :3i&(i)oii cHoH 4-^oh:Hi ifsife ^i!(6)e sssm, iy:)i sgdiir^iEHsi e^sai* issife eiExii xHS(8)fe ud\ si 1 a^{2), 
^iii SI 2 a^(4) s! 4}:pi si a a^(5)°i t^a mm sisaoi. ^:ji yESKe)^ a^(4)3t 5!§ g^atoi si 1 a^(2 
m Si 3 a^(5) Ahoioii ^a^os ^'^•st^ii ss^ ssHxi^iiEi JHa(9)s sastfe ^g^s stfe a?ii sat e|Hxi>.Ei. 

2. 

siss a ?ie§ ae-oife Ma!xi:i;Eioi aJii sat ^a^i^s ^^si =?^m :?ixife iii-sm^ a^ESi a^ii s 

Hi mmx\±E\o\\ sioiAi, Si 1 a^s ssfoife sa sis #{2)g ^r*! :?ie(i) ^011 sissiw. si 1 assis s^stfe as sis s(3a)e ^ 
:'i S1 1 a^(2) ¥101! sissiffl. SI 2 a^e gsstfe sa sis #(4)s ^:>i si 1 aswioa) ^011 sigaw, si 2 assia sastfe acte 
as SIS #(3b)s &01 SI 2 a^(4) ?ioii sisaoi, si 3 a^s s^stfe sa sis #(5)s ^:>i si 2 aaaiob) ?ioii sisam, ^^i si 1 
a^(2) Si SI 3 a^(5)e 2|2t seHxi:f:Ei°i =eiis 31 a^s ssmoi se^ etcH g^c s^skji si 2 a^(4)s saxi>:Ei 
21 3iioie 5i=g ssoioi, ^soiiAi 2|2}o| *g 5jo|£ fli 2 a^(4), 4}3i SI 3 a^(5), 4,01 SI 1 aSSI(3a) iJ 4f:J| SI 
2 asfli(3b)fe ^:3i S1 1 a^(2) s/se^ ^^ui :iie(i)oii chsh ^^mn mm^ i^;ij(6)» s^oirn. :hiois asxtn sastfe 4^5|gMi 
mm as sis mm^ 4^:3l si 2 a^(4) s &^:'i =4^21 :^ii(6) ^►oii sisam, ^mx\i<Bsi 401 ^= ysflis ?s sj si 1 a^( 
2)at SI 3 a^(5) Atoioii ^aajos 4=218^1 itsife ^giixi>:Ei siy(9)m s^stfe ycsi sisfe #:>i si 1 a^(2), :hioim as 

«II(7)M JiX\^ 4»S! >;il(6) SI UD\ SI 3 a^(5)2| i=Sa ¥S flOII SlSSfe 3!S ^H^S Stfe 3311 S3t eeHx|>.E|. 
3. 

S1 1 if £E^ SI 2 itoii sicH/H, ^i*! S1 1 a^s ^\m(^) m&mso\ sis3di ^^i :jie(i)oii am acts gef tii^m sastoi, 2 

e a^(2, 4, 5)S 4tPI B?£fll(8)0|| CHSH ^a^ISS 4=5!^ eg SIgotfe 33= ^S^S otfe 33(1 SSt MgHXji^EI. 
S?9 4. 

S1 1 s sEfe SI 2 »oii sicHAi, ^31 e^sEfli sis(8)fe di^§. pgg sEfe olsasi ^31 afe ehfEsi sis goiiAi asiiafe 3ig ^s© 
s otfe 3311 sat SaiX|>;E|. 

SI 1 if SEfe SI 2 E^OII 910]M, 4^31 S§«X|^EI Sia(9)e &^3| SI 1 a^(2)at 40I SI 3 a^(5) AtOISI 6^31 etE«|2| 4'2jgh 
°S &§£|ffl =?^m 2J8H §S3fe 4f3| ^g|0|| SSSh Sis ^S°S otfe 33)1 Sat S§HX|>;E). 

S^S 6. 

SI 1 soil 910\M. e}£SI SIS(8) ^ 3ilO|S a^S XIS2JSSAS9I §&(7)S SSotfe 2S ^SHS otfe 33)1 Sat S@!X|>:Et 
S^S7. 

SI 1 &OII StCHAI, MSHX|>tEI iHy{9)S 4f3l SI 1 a^(2)at UD\ SI 2 a^(5) AtO|2| #31 S^SSISJ #31 4'2!& ^soil n XHy SEfe p 

ays ttsgol #31 3II0IM a^(4)oiiA) pn Sit at saet 3ie ms°s. stfe a3ii sat sa!xi>:6i. 
8. 

SI 2 &0« SiCHAI. 3i|0|S aSSI(7)fe 3II0IS a^(5)2J 4'2!& S #0|| 3i|oS S#gfe ^9°S otfe 331! Sat MaiXI:i:EI. 

S?St9. 

SI 8 mm sioiAi, #31 i^ms 3§(7)s 3iiois a^(4) assi a^ sis£i asisiei ttstoii °i8h sssfe sis ^s^s stfe a3ii sat m 

axliiEJ. 
10. 

vsai siss ass 3ie# ssstfe ^g^ios 4»s! ^ss 3txife a3ii sat mshxi^^eim si^stfe- gtaoii aoiAi, 
S1 1 a^g 9#otfe ca SIS s(2m 3ie(i) #oii eatAi^ e3ii: 

S£aiXI:i:S(10)S S&5t01 SSei±32HIII SSOli °I6H #31 SI 1 3^ S/SEfe #31 3IB(1)0II PI8H 4=5!eh ±m(6)m #3} SI 1 3^(2) # 
0« 9#otfe Ef3a; 

SSSI 2!# qi^OIIAl SI 1 aSill(3a), SI 2 a^g g#6tfe £3 SIS(4), SI 2 aSSI(3b) S! SI 3 a^s SSStfe £3 SIS(5)M s^at 4'S| 

:±ij(6)s g#offe #31 Ea #(2) #31 ssaixi^s(io) ?ioii estate 93ii; 
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^1 2 5!^(4)a ^01 ^gHxiiiEisi D\\o\^ s^s ^^SKX 4^2!3^:Hl sshfe MS!!j|>iEi xHy(9)e ssohfe 5!e ^s^s si 

a^s 11. 

^1 10 mm sioiA]. 2:^1 ^lof M^xi:±:Eib ^^.m ^^\\ miik ^^xi>iE1(mosfet)oicii. m 2 s^(4) ?ioii ;gje£iDi s 

12. 

XII 11 i>^01l 9JiO\M. D\\0\^ m^m^ D\\Q\m m^{4)9\ B #0|| §^3^ 3im ^SH^ 3^b 

Sqf^» 13. 

Jll 12 »01l 9iO\M. t^mm D\\0\m S^(4)2J SSOIlAi ^SS] ^eh^ ^hg^on o|5n ^js ^go^ sFfe g^S. 

S^S 14. 



2002/11/28 



6 



£Q la 



WIPS PIView 3.3.2.0 




2002/11/28 



7 



WIPS PIView 3.3.2.0 



Se lb ■ * 

in 

2 ^ 



ic 




2002/11/28 



8 



£^ 2 



WIPS PIView 3.3.2.0 




WIPS PIView 3.3.2.0 



s-e 4c 



4d 



4e 



SlB 5a 



£S 5b 




2002/11/28 



10 



